An Assessment of Pollution with Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated Dibenzofuranes (PCDFs) at Steelmaking  by Ilutiu-Varvara, Dana-Adriana
 Procedia Technology  22 ( 2016 )  445 – 451 
Available online at www.sciencedirect.com
ScienceDirect
2212-0173 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).












323V ZLWK D ZLGH UDQJH RI WR[LF UHVSRQVHV DQG FDUFLQRJHQLF SURSHUWLHV 7KHVH SROOXWDQWV KDYH D QHJDWLYH LPSDFW RQ WKH
VWHHOZRUNHUV HQYLURQPHQW DQG SRSXODWLRQ 7KH DLP RI WKLV SDSHU LV WR DVVHVV WKH SRO\FKORULQDWHG GLEHQ]RGLR[LQV DQG
SRO\FKORULQDWHGGLEHQ]RIXUDQHVHPLVVLRQVIURPVWHHOPDNLQJLQWKHHOHFWULFDUFIXUQDFHLQRUGHUWRLPSURYHWKHJDVHRXVHPLVVLRQV
PDQDJHPHQW7KHDQDO\VHVRISRO\FKORULQDWHGGLEHQ]RGLR[LQVDQGSRO\FKORULQDWHGGLEHQ]RIXUDQHVZDVSHUIRUPHGXVLQJDKLJK
UHVROXWLRQ JDV FKURPDWRJUDSKKLJK UHVROXWLRQ PDVV VSHFWURPHWHU +5*&+506 $IWHU HYDOXDWLQJ WKH SROOXWLRQ OHYHOV RI
SRO\FKORULQDWHG GLEHQ]RGLR[LQV DQG GLEHQ]RIXUDQHV GXULQJ VWHHOPDNLQJ LW UHVXOWV WKDW WKH WRWDO 3&''V DQG 3&')V
FRQFHQWUDWLRQV LQ WKH VWDFN IOXH JDVHV ZDV  QJ1P LQ WKH FRPSRVLWLRQ RI IOXH JDVHV SUHGRPLQDWHV WKH IROORZLQJ
FRPSRXQGVWHWUDFKORURGLEHQ]RIXUDQ7&')SHQWDFKORURGLEHQ]RIXUDQ3H&')WHWUDFKORURGLEHQ]RSGLR[LQ
7&''  SHQWDFKORURGLEHQ]RSGLR[LQ 3H&''  DQG KH[DFKORUR GLEHQ]RIXUDQ +[&')  WKH FDOFXODWHG
WRWDOYDOXHRI7R[LF(TXLYDOHQW4XDQWLW\7RWDO7(4LVQJ,7(41PWKHOHYHORI3&''DQG3&')FRQFHQWUDWLRQV
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.H\ZRUGVSRO\FKORULQDWHGGLEHQ]RGLR[LQV3&''VSRO\FKORULQDWHGGLEHQ]RIXUDQV3&')VIOXHJDVHVVWHHOPDNLQJDLUSROOXWLRQ
,QWURGXFWLRQ
3RO\FKORULQDWHG GLEHQ]RGLR[LQV 3&''V DQG SRO\FKORULQDWHG GLEHQ]RIXUDQHV 3&')V )LJXUH  DUH W\SHV RI
SHUVLVWHQW RUJDQLF SROOXWDQWV 323V ZLWK D ZLGH UDQJH RI WR[LF UHVSRQVHV DQG FDUFLQRJHQLF SURSHUWLHV 7KHVH
SROOXWDQWV FDQ EH FRQVLGHUHG DV HQYLURQPHQWDO TXDOLW\ LQGLFDWRUV RI DQWKURSRJHQLF DFWLYLWLHV 2QH RI WKH PRVW
LPSRUWDQW DQWKURSRJHQLF VRXUFHV RI SRO\FKORULQDWHG GLEHQ]RGLR[LQV DQG SRO\FKORULQDWHG GLEHQ]RIXUDQV IURP WKH
IHUURXV PHWDOV LQGXVWU\ LQFOXGHV VWHHOPDNLQJ LQ WKH HOHFWULF DUF IXUQDFHV >@ 7KH JHQHUDWLRQ RI WKHVH





 3&')V DQG WKHLU OHYHO LQ WKH VDPSOH LV GHVFULEHG DV WR[LF HTXLYDOHQW ,7(4 LQ FRUUHODWLRQ ZLWK 





7KH UHVXOWLQJ7(4V IRUDOOGLR[LQFRQJHQHUVPHDVXUHG LQD VDPSOHDUH WKHQDGGHG WRJHWKHU WRGHWHUPLQH WKH WRWDO
GLR[LQ7(4FRQFHQWUDWLRQIRUWKDWVDPSOH>@
$FFRUGLQJ WR >@ D SLORW VWXG\ZDV FRQGXFWHG RQ D WHQ WRQV HOHFWULF DUF IXUQDFH LQ 6ZHGHQ DQG UHSRUWHG WKH
KLJKHVWHPLVVLRQVDVDQGQJ1RUGLF7(41PGXULQJFRQWLQXRXVFKDUJLQJRSHUDWLRQVEDWFKFKDUJLQJ
ZLWK D IHHGVWRFN FRQVLVWLQJ RI VFUDS PHWDO ZLWK SODVWLFV DQG VFUDS PHWDO ZLWK FXWWLQJ RLOV UHVSHFWLYHO\ ,Q WKH
UHIHUHQFH>@WKHUHZDVFRQGXFWHGDQH[SHULPHQWDOVWXG\RQLQYHVWLJDWLQJSRO\FKORULQDWHGGLEHQ]RGLR[LQV3&''V
DQGSRO\FKORULQDWHGGLEHQ]RIXUDQHV 3&')VHPLVVLRQV IURPDYDULHW\RIHOHFWULFDUF IXUQDFHV LQ*HUPDQ\7KH\
IRXQG RXW WKDW HPLVVLRQV IURP WKHVH IDFLOLWLHV UDQJHG IURP  QJ ,QWHUQDWLRQDO7R[LFLW\ (TXLYDOHQWV 
,7(41P,QWKH8QLWHG6WDWHV>@DSUHOLPLQDU\HVWLPDWLRQRISRWHQWLDO7(4DQQXDOHPLVVLRQVIRUHOHFWULFDUF
IXUQDFHVZDVPDGHE\XVLQJWKHDYHUDJHHPLVVLRQIDFWRUQJ,7(4NJVFUDSGHULYHGIURPWKHGDWDUHSRUWHGE\










WKHHOHFWULFDUF IXUQDFHV)URP WKH LQGXVWULDO  WHFKQLFDOSRLQWRIYLHZLW LV LPSRUWDQW WRDVVHVV WKHSRO\FKORULQDWHG
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GLEHQ]RGLR[LQV 3&''V DQG SRO\FKORULQDWHG GLEHQ]RIXUDQHV 3&')V HPLVVLRQV IURP VWHHOPDNLQJ LQ RUGHU WR
LGHQWLI\WKHOHYHORISROOXWLRQDQGWRUHGXFHWKHFRQFHQWUDWLRQRIWKHVHSROOXWDQWV


















































































7KH VWDFN IOXH JDV VDPSOHVZHUH FROOHFWHG IURP DQ HOHFWULF DUF IXUQDFHZLWK DONDOLQH OLQLQJ7KH W\SH RI VWHHO
SURGXFHG ZDV FDUERQ VWHHO DQG LQ WKH FKDUJH FRPSRVLWLRQ DV D UDZ PDWHULDO ZDV XVHG VFUDS UHVXOWHG IURP WKH
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DXWRPRELOHLQGXVWU\7KHVDPSOLQJSURFHGXUHVIROORZHGWKH(XURSHDQ6WDQGDUG(1>@7KHUDQJHRI
SDUDPHWHUV GXULQJ WKH VDPSOLQJ SURFHGXUH ZDV ZDVWH JDV WHPSHUDWXUH R& SUHVVXUH PP+J R[\JHQ 2
FRQWHQWDQGJDVYHORFLW\PV7KHVDPSOLQJWHVWVODVWHGRYHUKXVLQJWKHSURFHGXUHPHQWLRQHGDERYH
7KHDQDO\VLVRISRO\FKORULQDWHGGLEHQ]RGLR[LQVDQGSRO\FKORULQDWHGGLEHQ]RIXUDQHVZDVSHUIRUPHGXVLQJDKLJK

























,Q )LJXUH  WKHUH DUH VKRZQ WKH FRQFHQWUDWLRQV DQG WKH WRWDO FRQFHQWUDWLRQV RI SRO\FKORULQDWHG GLEHQ]RGLR[LQV
3&''VDQGSRO\FKORULQDWHGGLEHQ]RIXUDQHV3&')VLQWKHVWDFNIOXHJDVHVIURPVWHHOPDNLQJLQWKHHOHFWULFDUF
IXUQDFH
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x LQ WKH FRPSRVLWLRQ RI IOXH JDVHV SUHGRPLQDWHV WKH IROORZLQJ FRPSRXQGV WHWUDFKORUR GLEHQ]RIXUDQ 7&')

















7KHUHGXFWLRQRISROOXWLRQZLWKGLR[LQVDQGIXUDQV WR WKHVWHHOPDNLQJ LQ WKHHOHFWULFDUF IXUQDFH LVSRVVLEOHE\
FKDUJHFRPSRQHQWVHOHFWLRQDQGE\WKHXVHRIUDZPDWHULDOVZLWKUHGXFHGSODVWLFVFRQWHQW
7KHUHIRUH XVLQJ VRPH DLU SROOXWLRQ FRQWURO PHWKRGV VXFK DV DFWLYDWHG FDUERQ LQMHFWLRQ DQG EDJ ILOWHU DUH
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